Embryonic expression of the Gax homeodomain protein in cardiac, smooth, and skeletal muscle.
Gax is a homeobox-containing gene that has been detected in adult cardiovascular tissues and exhibits a growth arrest-specific pattern of expression in cultured vascular myocytes. To study the regulation of gax during development, we performed immunohistochemistry and in situ hybridization on mouse embryos. Gax was present in mesodermally and, as with other homeobox genes, neuroectodermally derived tissues. Early mesodermal protein expression was limited to the lateral plate and somitic mesoderm. Gax in the cardiac muscle lineage exhibited a biphasic pattern of expression. Expression was prominent in the heart tube of the earliest cardiomyocytes and remained prominent through the looping stage (day 12.5 post coitum [pc]) but fell below the threshold of detection in atria and ventricles by day 13.5 pc. At day 15.5 pc, Gax protein was again detectable but restricted to cells within the compact layer of the ventricular myocardium. Gax expression was also noted in smooth muscle cells as early as day 9.5 pc. In the skeletal muscle lineage, Gax protein was expressed at the onset of somitogenesis before the expression of the myogenic basic helix-loop-helix and MEF2/RSRF family proteins. Subsequently, it was noted at day 9.5 pc in premyogenic cells migrating into head, trunk, and limb buds. Gax was detected in myotomes, premuscle masses, and mature muscle groups. These data suggest an important developmental role for Gax in all muscle lineages.